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Summary
Epigentics has recently emerged as the third contributor, the genetic and environmental factors as the first 
two, for development of diseases such as obesity, cardiovascular disease, stroke and diabetes in adult stage. The 
epigenetic modifications have been identified to be introduced into the genome during fertilization, 
embryogenesis and fetus development, and the quantity and quality of the modifications is known to be 
subjected to environmental conditions including nutrition. Thus, FOAD (Fetal Origin of Adult Diseases) theory, 
the molecular mechanism of which is mainly based on the epigenetic modifications, has become an attracting 
theory for prevention of the life-style related disease. There are not enough data, however, if the environmental 
conditions may affect differently between the sex of parent generation, or that of the progeny generation. To 
gain information, starvation was introduced to Caenorhabditis elegans male, and its effect on the fecundity was 
analyzed. We also analyzed if there exists difference between sex of the progeny worms, and showed that 
lifespan tended to extend in male progeny compared to hermaphrodite. The results indicate that different 
epigenetic modifications are introduced in the progeny generations leading to the possible establishment of 



























































































































大腸菌OP50はCGC（Caenorhabditis elegans Genetic 
Center）から分与された。線虫はOP50を餌として，




























たN2雄性体線虫約200匹をS-Basalで 2  mlサンプル
チューブに移して遠心したのち，上澄を除いた。
（12000×g，室温，1 分間）。この洗浄操作を 2 回お




















若いdpy-11雌雄同体線虫をS-Basalで 2  mlサンプル
チューブに移して遠心した（12000×g，室温，1 分
間）。この洗浄操作を 2 回おこなった後，Dpy線虫











て お い た（OD ＝ 0.2 相 当 の OP50，360 μM 5ʼ
-fluorouridine deoxyribonucleic acid, 100 mg/ml 















































































































で，雄性体線虫 1 匹あたりの仔線虫の数で評価した。横軸は絶食後の経過日数。4 回行った実験の代表的な一
例を示した。





















































































































1 ） Human transgenerational responses to earyly-life 
experience: potential impact on development, health 
and biochemical research. M Pembrey, R Saffery, 
LO Bygren, J Med Genet 51, pp. 563⊖572 (2014)
2 ） Infant mortality, children nutrition, and ischaemic 
heart disease in England and Walses. DJ Barker, C 
Osmond, Lancet 1 (8489), pp. 1077⊖1081 (1986)
3 ） Weight in infancy and death from ischaemic heart 
disease. DJ Barker, PD Winter, C Osmond, B 
Margetts, SJ Simmonds, Lancet 2 (8663), pp. 577⊖
580 (1989)
4 ） Fetal nutrition and cardiovascular disease. DJ 
Barker, PD Gluckman, KM Godfrey, JE Harding, 
JA Owens, JS Robinson, Lancet 341 (8850), pp. 938
⊖941 (1993)
5 ） Develpomental Origins of Health and Diseases: 
Brief history of the approach and current focus on 
epigenetic mechanisms. PD Wadhwa, C Buss, 
SEntriger, JM Swanson, Semin Peprod Med 27 (5), 
pp. 358⊖368 (2009)
6 ） DNA methylation, insulin resistance, and blood 
pressure in offspring determined by maternal 
periconceptional B vitamin and methionine status. 























平成 26 年 12 月（2014 年） ― 31 ―
Sebastian, J Bispham, A Thurston, JF Huntley, WD 
Rees, CA Maloney, RG Lea, J Craigon, TG 
McEvory, LE Young, PNAS 104, pp. 19351⊖19356 
(2007)
7 ） Dietary protein restriction of pregnant rats induces 
and folic acid supplementation prevents epigenetic 
modifications of hepatic gene expression in the 
offspring. KA Lillycrop, ES Phillips, AA Jackson, 
MA Hanson, GC Burdge, J Nutr 135, pp. 1382⊖
1386 (2005)
8 ） Effects of prenatal exposure to the Dutch famine on 
adult disease in later life: an overview. TJ 
Roseboom, JH van der Meulen, AC Ravelli, C 




10） Sex- and diet-specific changes of imprinted gene 
expression and DNA methylation in mouse placenta 
under a hight- fat diet. C Gallou-Kabani, A Gabory, 
J Tost, PLoS ONE 5, e14398 (2010)
11） Gastational low protein diet in the rat mediates lgf2 
gene expression in male offspring via altered 
hepatic DNA methylation. L Gong, YX Pan, H 
Chen, Epigenetics 5, pp. 619⊖626 (2010)
12） The nematode Caenorhabditis elegans. WB Wood 
(eds), Cold Spring Harbor Laboratory Press (1988)
13） The C.elegans II. DL Riddle (eds), Cold Spring 
Harbor Laboratory Press (1997)
14） ネオ生物学シリーズ 5　線虫－1000細胞のシン
フォニー．小原雄治（編），共立出版（1997）
15） Reproduction and Longevity: Secrets revealed by C. 
elegans. A Mukhopadhyay, HA Tissenbaum. Trends 
in Cell Biology 17(2), pp. 65⊖71 (2006)
16） Model Organisms as a Guide to Mammalian Aging. 
HA Tissenbaum, L Gaurente. Dev Cell 1, pp. 9⊖19 
(2002)
17） Public and private mechanisms of life extension in 
Caenorhabditis elegans. K Houthoofd, JR 
Vanfleteren, Genomics, 277 pp. 601⊖617 (2007)
18） Research of Aging: The end of the beginning. GM 
Martin, K LaMarco, E Strauss, KL Kelner, Science 
299, pp. 1339⊖1359 (2003).
19） Extension of life span in Caenorhabditis elegans by 
diet lacking Coenzyme Q. P Larsen, CF Clarke, 
Science, 295 pp. 120⊖123 (2002)
